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LIGHTING APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. application 
Ser. No. 12/205,460 ?led Sep. 5, 2008. US. application Ser. 
No. 12/205,460 claims priority to Japanese Application No. 
2007-230701 ?led on Sep. 5, 2007. The entirety of all of the 
above listed applications are incorporated herein by refer 
ence. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a lighting apparatus 
such as ceiling recess installation type doWn-light, Which 
utiliZes a semiconductor light emitting device such as an LED 
(light emitting diode) as a light source. 

BACKGROUND OF THE INVENTION 

[0003] As one example of such a doWn-light, there is 
knoWn a doWn-light, Wherein a light source block, a lighting 
circuit block, a mounting board and a terminal block are 
assembled in a housing and Wherein a frame is mounted to a 
bottom opening for emitting light (see, e.g., Japanese laid 
open patent application JP2006-l72895A, paragraphs 0020 
0030, FIGS. 1-7). 
[0004] In such a doWn-light, a mounting board is provided 
horiZontally in the housing. A lighting circuit block and a 
terminal block are mounted on the upper surface of the 
mounting board. Further a light source block is mounted on 
the loWer surface of the mounting board. The light source 
block comprises a printed circuit board mounting thereon a 
plurality of LEDs, and a lens system for controlling spatial 
distribution of luminous intensity of light emitted from the 
LEDs. The lens system is formed in a thin cylindrical shape 
by light-transmissive material. The lens system is provided 
With a space for accommodating a printed circuit board on 
Which a depression is formed on its upper side for arranging 
each LED. The frame comprises a cylindrical side Wall Whose 
diameter gradually expandings from top to bottom and a 
?ange provided at the bottom portion of the frame. The ?ange 
is so formed to hang over a brim portion of the housing and 
catch on a lip of the ceiling recess. The inner surface of the 
side Wall serves as a re?ective surface for guiding doWnWard 
light transmitted through the lens system from the light 
source block and introduced into the cylindrical side Wall. 
[0005] In the doWn-light, disclosed in the prior art JP2006 
172895A, the light emitting surface of the lens system Which 
controls luminous intensity distribution of the light emitted 
from the LED is horiZontally disposed at the level closing the 
upper opening of the frame. As a result, the entire region 
shines brightly. As a result, the light source block itself fails to 
achieve a desirable light shielding angle. 
[0006] In order to counteract the disadvantage in the doWn 
light disclosed in the prior art JP2006-l72895A, the lens 
system may be directly allocated beneath the housing by 
removing the frame Which undesirably re?ects the light from 
the light source block. HoWever, there occurs in such a modi 
?cation another problem that since the luminosity of the LED 
itself is extremely high, a daZZle feeling of the light source 
block becomes strongly conspicuous. In a doWn-light, 
Wherein the frame is allocated beneath the light source block 
like the doWn-light disclosed in the prior art JP2006 
172895A, a certain degree of light shielding angle can be 
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ensured by a frame. HoWever, for enlarging the light shielding 
angle further, the height of the frame must be increased. When 
the height of the frame is increased, there occurs still another 
problem that the doWnright illumination Zone obtained by 
re?ection on the frame becomes narroWer. 

[0007] Further, the lens system provided in the doWn-light 
disclosed in the prior art JP2006-l72895A is formed to have 
a total-intemal-re?ection surface for effectively utiliZing the 
light from the LED. A lens system having such a total-inter 
nal-re?ection surface must have a thickness larger than a 
certain amount. Therefore, in the manufacturing of the lens 
system, a molding tact time becomes long. As a result, the 
manufacture ef?ciency is insu?icient and thus the manufac 
turing of the lens system is costly. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to provide a 
lighting apparatus capable of deadening glare by controlling 
an expected light shielding angle With a luminous intensity 
distribution control member that controls the luminous inten 
sity distribution of the light emitted from a semiconductor 
light emitting device and Which loWers costs of the lighting 
apparatus. 
[0009] In order to achieve the object, the lighting apparatus 
according to a ?rst aspect of the present invention is com 
prised of a housing and a ?rst re?ector. The ?rst re?ector 
includes a plurality of segmented re?ectors, each having at its 
top a installation hole and at its bottom an opening Wider than 
the installation hole. A second re?ector is positioned beneath 
the ?rst re?ector. The height of the second re?ector causes a 
?rst light shielding angle de?ned by a straight line passing 
through the installation hole and the bottom edge of the cor 
responding segmented re?ector to be larger than a second 
light shielding angle de?ned by a straight line passing 
through the bottom edge of the segmented re?ector and the 
bottom edge of the second re?ector. 
[0010] In order to achieve the object, the lighting apparatus 
according to a second aspect of the present invention is com 
prised of a housing, a light source comprising a plurality of 
semiconductor light emitting devices, and positioned in the 
housing so as that the semiconductor light emitting devices 
are directed doWnWard, and a ?rst re?ector. The ?rst re?ector 
includes a plurality of segmented re?ectors, each having at its 
top, a installation hole for arranging the semiconductor light 
emitting device and at its bottom, an opening Wider than the 
installation hole. Adjacent segmented re?ectors form a doWn 
Ward crest beneath the installation hole, and the installation 
hole is allocated betWeen adjacent crests at an obliquely 
upWard recess from the crest. 

[0011] The lighting apparatus according to the ?rst and the 
second aspects of the present invention can be utiliZed in a 
ceiling recess. As the semiconductor light emitting device for 
the light source, LEDs, organic EL devices (organic electro 
luminescence device), etc. can be employed. A perfect dif 
fused re?ection can be established for the ?rst re?ector and 
second re?ector. Especially, in the second aspect of the light 
ing apparatus the doWnWard crest betWeen each segmented 
re?ector can be continuous. The shape of these crests corre 
spond to the bottom geometry of the ?rst re?ector. For 
example, When the bottom geometry of the ?rst re?ector is 
annular, the crest radially extended from the central part is 
formed. When the bottom geometry of the ?rst re?ector is 
square, a curb-lattice shaped crest is formed. 
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[0012] Particularly, in the lighting apparatus according to 
the second aspect of the invention, adjacent segmented re?ec 
tors form a downward crest. The segmented re?ectors may be 
a con?guration Which share the crest, or independent seg 
mented re?ectors may be in a con?guration in Which they 
tightly adjoin each other at their crests or adjoin each other 
leaving a small gap. 
[0013] In the lighting apparatus according to the second 
aspect of the invention, the luminous intensity distribution of 
the light emitted from the semiconductor light emitting 
device is controlled by the ?rst re?ector. Also, the ?rst re?ec 
tor is easy to manufacture, as compared With manufacturing 
of total-re?ective lens. Manufacture is easier When molding 
the ?rst re?ector employing a White resin. Therefore, the 
reduced manufacturing cost of the ?rst re?ector results in a 
loWer cost lighting apparatus. 
[0014] Further to the lighting apparatus according to the 
second aspect of the present invention, a lighting apparatus 
according to a third aspect of the present invention comprises, 
a second re?ector having openings at its top and bottom, 
Wherein the second re?ector is positioned beneath the ?rst 
re?ector so that the open top of the second re?ector is con 
nected to the bottom edge of ?rst re?ector, and Wherein the 
height of the second re?ector causes a ?rst light shielding 
angle speci?ed by a straight line passing through-one of the 
semiconductor light emitting devices and the crest of the 
corresponding segmented re?ector to be larger than a second 
light shielding angle de?ned by a straight line passing 
through the bottom edge of the segmented re?ector and the 
bottom edge of the second re?ector. 
[0015] Further to the lighting apparatus according to the 
third aspect of the invention, the lighting apparatus according 
to the fourth aspect of the invention includes a light-transmis 
sive insulation cover Which covers a loWer opening of the ?rst 
light re?ector and an upper opening of the second re?ector, 
Wherein the upper opening of the second re?ector is smaller 
than a bottom opening. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a partial section shoWing a doWn-light, 
according to one embodiment of the present invention; 
[0017] FIG. 2 is a partial cut-aWay perspective vieW of the 
doWn-light, of FIG. 1, Which is seen from obliquely doWn 
Ward; 
[0018] FIG. 3 is a bottom vieW shoWing the doWn-light, of 
FIG. 1; and 
[0019] FIG. 4 is a perspective vieW shoWing a second 
re?ector equipped in the doWn-light, of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] Referring noW to the draWings, FIGS. 1 to 4, 
embodiments of the present invention Will be explained here 
inafter. 
[0021] In FIG. 1 to FIG. 3, the reference numeral 1 denotes 
a lighting apparatus, for example, a doWn-light. A doWn-light 
1 is installed in a recess, for example on an indoor ceiling 2 as 
shoWn in FIG. 1. In FIG. 1, the reference numeral 3 denotes 
the ceiling recess of the ceiling 2. The ceiling recess 3 is an 
opening left behind that an old doWn-light, has been removed, 
or an opening neWly bored in the ceiling 2. 
[0022] The doWn-light 1 is provided With a housing 5, a 
light source II, an electric poWer unit 8, a terminal block 9, a 
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?rst re?ector 21, a second re?ector 31, a transparent cover 
plate 35, and a pair of mounting springs 41. 
[0023] As shoWn in FIG. 1, the housing 5 is preferably 
made of metal in order to easily dissipate of the heat emitted 
from an LED Which Will be mentioned later. The housing 
principal member 6 has a poWer supply unit storage space 6b 
on the upper side of the annular bottom Wall 6a. The housing 
principal member 6 also includes a light source mount block 
60 beneath the bottom Wall 6a, and a plurality of heat radia 
tion ?ns 6d on the perimeter of the bottom Wall 6a. The light 
source mount block 60 is con?gured in a short cylindrical 
shape opening its bottom end. The fastening portion 6e is 
formed in the outside plurality place of the bottom opening 
edge of the light source mount block 60. The upper end 
opening of the poWer supply unit storage space 6b is closed by 
the top plate 7. 
[0024] The electric poWer unit 8 and the terminal block 9 
are mounted to the housing 5. The electric poWer unit 8 is 
accommodated in the poWer supply unit storage space 6b, and 
the terminal block 9 is mounted to the part 711 bent over the 
side of the housing principal member 6 of the top plate 7. The 
electric poWer unit 8 controls the lighting current of LED 
Which Will be mentioned later, and the terminal block 9 sup 
plies a commercial AC poWer to the electric poWer unit 8. 

[0025] As shoWn in FIG. 1, the light source 11 and the ?rst 
re?ector 21 are accommodated in the light source mount 
block 60. The light source 11 is provided With a plurality of 
semiconductor light emitting devices, for example, LEDs 13. 
The semiconductor light emitting devices are mounted on the 
surface of the light source support board 12. 

[0026] The light source support board 12 has an annular 
shape, and the back of the light source support board 12 Where 
the LEDs 13 is allocated in the light source mount block 60 by 
tightly contacting to the under side of the bottom Wall 6a. 
Reference numeral 6f in FIG. 2 denotes a positioning convex, 
for example, a rib. A plurality of the positioning convexes or 
the ribs are provided on the inner surface of the light source 
mount block 60. Here, in FIG. 2, only one rib 6f is typically 
illustrated for simplicity of explanation. When a periphery of 
the light source support board 12 engages With the rib 6f, the 
light source 11 is positioned to the light source mount block 
60. 

[0027] The light source 11 has six LEDs 13, as shoWn, for 
example in FIG. 3. These six LEDs 13 are annularly allocated 
at constant intervals, i.e., 60 degrees, on the light source 
support board 12. The LED 13 is provided With an LED chip 
Which illuminates blue light, a re?ector enclosing the LED 
chip and light-transmissive sealing resin containing ?uores 
cent substance Which is ?lled in the re?ector for sealing the 
LED chip. The ?uorescent substance is excited by the blue 
light emitted from the LED chip and primarily emits yelloW 
light complimentary to the blue light. Therefore, each LED 13 
emits a White light. 

[0028] The ?rst re?ector 21 is a cast of a White synthetic 
resin, and functions as ?rst luminous intensity distribution 
controlling member that controls the luminous intensity dis 
tribution of the light emitted from the LED 13. The ?rst 
re?ector 21 is positioned in the light source mount block 60 at 
the light source 11 bottom. The ?rst re?ector 21 includes a 
segmented re?ector 23 for each LED 13. The segmented 
re?ectors 23 open inside the frame 22 as shoWn in, FIG. 1 and 
FIG. 4. The ?rst re?ector 21 is formed corresponding to the 
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shape of the light source support board 12. According to the 
above embodiment, the frame 22 of the ?rst re?ector 21 is a 
ring shape. 
[0029] Each segmented re?ector 23, Which is formed as an 
upWard convex, has a hole 24 in the top of the convex. The 
bottom opening of the segmented re?ector 23 is larger than 
the hole 24. A doWnWard crest 25 is formed betWeen each 
segmented re?ector 23 adjoined along the direction of a cir 
cumference of the frame 22. Each crest 25 has a V shape as 
represented and shoWn in FIG. 1. 
[0030] Since each crest 25 extends radial from the central 
part of the ?rst re?ector 21 and the above-mentioned central 
part and the frame 22 are covered, each crest 25 is formed so 
that the segmented re?ector 23 is divided every 60 degrees. 
While these crests 25 are formed beloW the hole 24, each hole 
24 is positioned betWeen the crests 25 Which are adjacent. The 
side Wall running from the inner periphery of each crest 25 
and the frame 22 to the hole 24 is formed by the re?ecting 
barriers in Which the section makes an arc. 

[0031] The ?rst re?ector 21 has a screW reception threaded 
boss 26 Who protrudes upWard at the back. In the case of the 
above embodiment, the screW reception threaded boss 26 is 
formed in the central part back of the ?rst re?ector 21. The 
?rst re?ector 21 is ?xed to the light source mount block 60 
With the fastening screW 27 Which extends from the upper part 
through the central part of the bottom Wall 611 and the light 
source support board 12. The upper end of the frame 22 of the 
?rst re?ector 21 sandWiches the periphery of the light source 
support board 12 betWeen the bottom Walls 6a, and thereby, 
the back of the light source support board 12 is close to the 
undersurface of the bottom Wall 6a. The reference numeral 28 
in FIG. 4 denotes a plurality of positioning slots formed in the 
frame 22. By carrying out concavo-convex engaging of the 
positioning slot 28 to the rib 6f, the ?rst re?ector 21 is posi 
tioned to the light source mount block 60 and the light source 
11. 

[0032] In FIG. 1, angle 61 represents the light shielding 
angle of the light source 11. The light shielding angle 61 is 
prescribed by the straight line Which passes through LED 13 
positioned at the installation hole 24 of the segmental re?ec 
tor 23, and the crest 25 of the segmental re?ector 23 of the ?rst 
re?ector 21, and, more correctly, the angle betWeen the 
straight line and ceiling 2. Even if one looks up at the doWn 
light 1 Within the angle range, the LED 13 fails to be visually 
recogniZed. 
[0033] The second re?ector 31 functions as second lumi 
nous intensity distribution control member that controls the 
luminous intensity distribution of the light emitted from the 
LED 13, and is cast With the molding material of the ?rst 
re?ector 21 using the same White synthetic resin. As shoWn in 
FIG. 1, the upper end opening of the second re?ector 31 is 
smaller than a bottom opening. In other Words, the inside 
diameter of the second re?ector 3 1 is molded to increase from 
the upper end opening to the bottom opening. The inner 
surface 3111, Which is the re?ective surface of the second 
re?ector 31, is formed, for example, as a curved surface. The 
inner surface 31a may be a straight slope. 
[0034] The second re?ector 31 has the annular ?ange 32 
protruded outWard at the bottom. The annular ?ange 32 has a 
larger diameter than the ceiling recess 3 of the ceiling 2. 
[0035] The second re?ector 31 is positioned at the ?rst 
re?ector 21 bottom, and is connected With the bottom opening 
of the housing 5 With the fastening screW 33 screWed in 
through each fastening portion 6e of the above-mentioned 
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housing principal member 6. One fastening screW 33 is shoWn 
in FIG. 1. The inner surface 31a of the second re?ector 31 is 
continuous With the inner surface (re?ective surface) of the 
segmented re?ector 23 of the ?rst re?ector 21 . In other Words, 
the inner surface 31a of the second re?ector 31 and the inner 
surface (re?ective surface) of the ?rst re?ector 21 are con 
tinuous so that no discontinuity exists betWeen the inner 
surface 31a of the second re?ector 31 and the bottom inner 
surface of the segmented re?ector 23. Therefore, the entire 
are of the inner surface 31a shines brightly. 
[0036] The light-transmissive insulation cover 35 is sup 
ported by the second re?ector 31. The transparent cover plate 
35 can also close and provide the undersurface opening of the 
second re?ector 31. In the above embodiment, the upper end 
opening of the second re?ector 31 is closed, by the transpar 
ent cover plate 35. As compared With the case Where the 
transparent cover plate 35 is positioned in the undersurface 
opening of the second re?ector 31, the small transparent 
cover plate 35 can be smaller and less costly. 
[0037] The periphery of the transparent cover plate 35 is 
supported by the annular stepped recess 31b Which is formed 
in the edge of the upper end opening of the second re?ector 
31. The periphery of the transparent cover plate 35 is sand 
Wiched betWeen the bottom opening surface of the housing 5 
and the bottom of the annular stepped recess 31b. The trans 
parent cover plate 35 includes of a clear glass board, a trans 
parent acrylic resin board, etc., for example, and electrically 
insulates the light source 11. It is also possible to replace the 
transparent plate With a resin board Which diffuses light, or it 
is also possible to utiliZe a transparent plate and a diffuse 
transmission plate together. 
[0038] In FIG. 1, 62 denotes the light shielding angle ofthe 
?rst re?ector 21 . The light shielding angle 62 is de?ned by the 
edge of the re?ective inner surface of the segmented re?ector 
23 that is visible as a bright surface. Thus, angle 62 is de?ned 
by a straight line Which passes through the bottom opening of 
the ?rst re?ector 21, and the edge of the bottom opening of the 
second re?ector 31. Thus angle 62 is the angle betWeen that 
straight line and ceiling 2. Even if one looks up at the doWn 
light 1 in the angle range, the re?ective surface of the ?rst 
re?ector 21 fails to be visually recognized. The height H of 
the second re?ector 31 is selected so that the light shielding 
angle 62 becomes smaller than the light shielding angle 61 of 
the light source 11. 

[0039] Although not illustrated, spring mount portions are 
formed 180 degrees apart on the external surface of the sec 
ond re?ector 31. The spring mount portions attach to the 
bottom opening of the spring 41. Therefore, a pair of mount 
ing springs 41 positioned in the radial direction of the second 
re?ector 31 are movable covering a ?rst position Which is 
slanted relative to the housing 5, and a second position posi 
tioned so that the lateral surface of the housing 5 may be met. 
[0040] The doWn-light 1 is installed in the ceiling 2 by 
elastically deforming the pair of mounting springs 41, and 
then inserting into the recess 3 on the ceiling 2 to the position 
that the annular ?ange 32 abuts the ceiling 2. The doWn-light 
1 is pushed up, and it opens so that the pair of attachment 
springs 41 may become slanting gradually toWards the ?rst 
position. As a result, the diffuse re?ection and the annular 
?ange 32 of these attachment spring 41 embed, the edge of the 
hole 3 is sandWiched, and the embedding state of the doWn 
light 1 is maintained. 
[0041] Lighting by the doWn-light 1 is accomplished by the 
light Which LEDs 13 emit, the light Which is re?ected by each 
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segmented re?ector 23 of the ?rst re?ector 21, and the light 
Which is re?ected by the second re?ector 31. 

[0042] The light emitted from LEDs 13 strikes the entire 
inner surface (re?ective surface) of the segmented re?ector 
23. Since light is diffused by the entire area of the inner 
surface of each segmented re?ector 23, the entire re?ective 
surface of the ?rst re?ector 21 shines. The ?rst re?ector 21 is 
a light re?ector Which has a prism object or not a lens system 
but the loWer end opening is formed more greatly than these. 
Since the inner surface of the ?rst re?ector 21 can be consid 
ered a light-emitting surface, a large light-emitting surface 
can be assured. Therefore, it is easy to project the optical 
poWer of LEDs 13 by re?ection by each segmented re?ector 
23 of the ?rst re?ector 21. 

[0043] The light Which enters into the second re?ector 31 
covers the entire inside area 3111 of the second re?ector 31 . As 
a result, as the inside surface 31a of the second re?ector 31 
also complete diffuses and re?ects the incidence light, it 
shines like an illumination source. Further, the second re?ec 
tor 3 1 is positioned at the bottom of the ?rst re?ector 21 so that 
the inner surface of each segmented re?ector 23 is at the same 
level relative to the inside surface 31a of the second re?ector 
31. Light re?ected by the ?rst re?ector 21 easily enters the 
second re?ector 31, and shadoWs are avoided. 

[0044] Therefore, even though the ?rst re?ector 21 and the 
second re?ector 31 are split vertically, the vertically joining 
inner surfaces 21a and 31a of the ?rst and second re?ectors 21 
and 31 can be brightened in their entirety. 

[0045] The doWn-light 1 controls luminous intensity distri 
bution of the light Which LEDs 13 emit as a result of the ?rst 
re?ector 21. For this reason, as compared With the case Where 
the luminous intensity distribution is controlled by a lens 
system With a total re?ection surface, the ?rst re?ector 21 is 
easy to manufacture. In the above embodiment of a lens 
system Wherein the ?rst re?ector 21 is molded from a White 
synthetic resin, manufacture is easier. Therefore, reduction of 
the manufacturing cost of the ?rst re?ector 21 reduces the cost 
of the doWn-light 1. 
[0046] In the doWn-light, 1, a plurality of segmented re?ec 
tors 23 positioned beneath the light sources 11 adjoin each 
other so as to establish the doWnWard crest 25. Accordingly, 
When the ?rst re?ector 21 is looked at from beloW, as shoWn 
in FIG. 3, each crest 25 is seen to be divided into each 
segmented re?ector 23. Crests 25 are positioned beneath the 
installation hole 24 in Which LEDs 13 of the light source 11 
are positioned Therefore, a part of the light Which LEDs 13 
emit can be interrupted by each crest 25 and the frame 22. 

[0047] In other Words, the LEDs 13 are provided in the 
slanting upper part of the adjoining segmental re?ector 23 
Which extends to the crest 25. Therefore, the light shielding 
angle 61 of each light source 11, de?ned by a straight line 
Which passes through each LED 13 and the crest 25 is such 
that the daZZle feeling from high-intensity LEDs 13 is miti 
gated. 
[0048] The luminosity of the inner surface of each seg 
mented re?ector 23 is greater than a case Where specular 
re?ection occurs since the inner surface provides for diffuse 
re?ection. Thus, the inside of the ?rst re?ector 21 can be 
considered a bright surface With increased luminosity. The 
second re?ector 31 is positioned beneath the ?rst re?ector 21 
in succession. Therefore, the light shielding angle 62 of the 
?rst re?ector 21, de?ned by a straight line passing through the 
edge of the bottom opening of the second re?ector 31 and the 
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bottom opening of the ?rst re?ector 21 is set so that glare from 
the ?rst re?ector 21 is mitigated. 

[0049] As noted above, the light shielding angle 62 of the 
?rst re?ector 21 is smaller than the light shielding angle 61 of 
a light source. It is not necessary to make the light shielding 
angle 62 of the ?rst re?ector 21 the same as the light shielding 
angle 61 of a light source. Therefore, height H of the second 
re?ector 31 can be made loW. Since the illuminated Zone 
obtained by re?ection in the loWer part in the second re?ector 
31 is broad, good optical performance of the doWn-light 1 is 
obtained. 

[0050] Since height H of the second re?ector 31 can be loW, 
the height of the doWn-light 1 With the second re?ector 31 can 
be loW, and the distance doWn-light 1 extends into the ceiling 
can be made small. 

[0051] In the lighting apparatus according to a ?rst aspect 
of the present invention, since the light shielding angle 
de?ned by a straight line passing through the installation hole 
and the bottom edge of the corresponding segmented re?ector 
need not be the same as the light shielding angle de?ned by 
the straight line Which passes through the bottom edge of the 
segmented re?ector and the second re?ector, the height of the 
second re?ector can be made loW. Therefore, the daZZle feel 
ing from high-intensity LEDs 13 and glare had can be miti 
gated. 
[0052] In the lighting apparatus according to the second 
aspect of the present invention, since a plurality of segmented 
re?ectors positioned beloW the light source form doWnWard 
crests, When one looks up at the ?rst re?ector, each crest is 
provided so that each segmented re?ector may be divided. An 
installation hole is provided in the top of each segmented the 
segmental re?ector so that the installation holes are provided 
betWeen the crests. Therefore, a part of the light emitted from 
the semiconductor light emitting device is interrupted by the 
crest of the ?rst re?ector for controlling the luminous inten 
sity distribution. The light shielding angle over a light source, 
i.e., the light shielding angle de?ned by the straight line Which 
passes through a semiconductor light emitting device and a 
crest of the segmental re?ector of the ?rst re?ector can be 
selected to mitigate the daZZle feeling from a light source. 

[0053] In the lighting apparatus according to the second 
aspect of the present invention, While being able to secure the 
light shielding angle of a light source by the member Which 
controls luminous intensity distribution, of the light andbeing 
able to reduce a daZZle feeling, the cost of the lighting appa 
ratus can be reduced. 

[0054] In the lighting apparatus according to the third 
aspect of the present invention, since the light shielding angle 
de?ned by a straight line Which passes through a semicon 
ductor light emitting device and the crest of the corresponding 
segmented re?ector need not be the same as the light shield 
ing angle de?ned by a straight line Which passes through the 
bottom edge of the segmented re?ector and the bottom edge 
of the second re?ector, the height of the second re?ector can 
be made loW. Therefore, While being able to loWer the height 
of a lighting apparatus, the illuminated Zone obtained by 
re?ection by the second re?ector can be controlled. 

[0055] Further to the second aspect of the lighting appara 
tus, in the lighting apparatus according to the third aspect of 
the present invention, While being able to loWer the height of 
a lighting apparatus With the second re?ector at the bottom of 
the ?rst re?ector, the illuminated Zone obtained by re?ection 
by the second re?ector can be controlled. 
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[0056] In the lighting apparatus according to the fourth 
aspect of the present invention, the semiconductor light emit 
ting device can be electrically insulated from that loWer part 
With a transparent cover plate. Since a transparent cover plate 
closes an upper end opening smaller rather than the bottom 
opening of the second re?ector, it can be smaller as compared 
With the case Where the bottom opening of the second re?ec 
tor is closed, and the transparent cover plate can be made at a 
loW cost. 

[0057] Further to the third aspect of the lighting apparatus, 
in the lighting apparatus according to the fourth aspect of the 
present invention, a semiconductor light emitting device can 
be electrically insulated from the loWer part With a small 
transparent cover plate. 

1. A lighting apparatus, comprising 
a housing on Which heat radiation ?ns are formed; 

a light source support board Which is mounted to the hous 
ing With its back side having contact With a bottom Wall 
of the housing, and holds an LED on its front side; and 

a re?ector positioned beneath the light source support 
board and mounted to the housing through a hole in the 
light source support board, 

Wherein 

the housing has a concave portion beneath the bottom Wall, 
and 

the light source support board and the upper side of the 
re?ector are accommodated in the concave portion. 

2. A lighting apparatus as claimed in claim 1 Wherein, 
comprising: 
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the light source comprises a plurality of semiconductor 
light emitting devices positioned in the housing so that 
the semiconductor light emitting devices are directed 
doWnWard; and 

the re?ector comprises a plurality of segmented re?ectors, 
each having on its top an installation hole for arranging 
one of the plurality of semiconductor light emitting 
devices and on its bottom, an opening Wider than the 
installation hole; and 

adjacent segmented re?ectors form a doWnWard crest 
beneath the installation hole, and the installation hole is 
positioned betWeen adjacent crests at an obliquely 
upWard recess from the crest. 

3. A lighting apparatus as claimed in claim 2, further com 
prising: 

a second re?ector having openings at its top and bottom, 
Which is positioned beneath the ?rst mentioned re?ector 
so that the open top of the second re?ector is connected 
to the bottom edge of the ?rst mentioned re?ector, and 

Wherein the height of the second re?ector causes a ?rst 
light shielding angle de?ned by a straight line passing 
through one of the semiconductor light emitting devices 
and the crest of the segmented re?ector to be larger than 
a second light shielding angle de?ned by a straight line 
passing through the bottom edge of the segmented 
re?ector and the bottom edge of the second re?ector. 

4. A lighting apparatus as claimed in claim 3, further com 
prising: 

a light-transmissive insulation cover for covering the bot 
tom edge of ?rst mentioned re?ector, 

Wherein the top opening of the second re?ector is smaller 
than the bottom opening of the second re?ector, and 

the light-transmissive insulation cover is positioned adja 
cent to the top opening of the second re?ector. 

* * * * * 


